We determined the internal rotation parameters of butyronitrile, antiperiplanar and synclinal, in the internal rotation ground state. The 14N quadrupole coupling constants were refined.
The pump transition JK-K+ -16x 15 -16016 and a signal transition J K-K+ = 16j 15 -15214 were se lected. With this information the assignment of the high J lines was possible. For the synclinal form the transitions reported in [1] were sufficient for a predic tion of high J lines. A part of the measured transitions is given in Tables 1 and 2 . A complete list has been deposited under number TN A 15 at the library of the University of Kiel, Universitätsbibliothek, Westring 400, D-2300 Kiel. All frequencies were determined by a least squares fit of the time domain signals of the multiplets to minimize overlapping effects [10, 11] . In Fig. 1 and 2 we present typical recordings in the form of power spectra. The assignment of the transitions was confirmed by a centrifugal distortion analysis and by the consistency of the hfs and internal rotation analysis. The Watson A reduction [12] of fourth order was used for the antiperiplanar form. For the synclinal form the corresponding reduction of sixth order was used, including the transitions given in [5] . For these analyses the hypothetical unsplit lines with frequency v0 were used, which were calculated by adding the hfs and internal rotation splittings to the multiplet com ponents. The results of the centrifugal distortion anal yses are given in Tables 3 and 4 . In the analysis of the nuclear quadrupole hyperfine structure and the inter nal rotation it was assumed that both perturbations of the spectrum are independent from each other. The A and E internal rotation components show equal hfs multiplets.
An analysis of first order [13] was sufficient for the hfs. The results are given in Tables 5 and 6 . The accu racy could be increased at least by a factor of five in comparison to [3] .
The internal rotation splittings were analysed by IAM in the formulation of Woods [14 16 ]. Only the internal rotation splittings of the most intensive qua- Table 1 . Measured transitions of antiperiplanar butyronitrile. P. Symmetry species, v: experimental frequency, /1vhfs: measured A-species 14N hfs shift related to the most intensive component, /lvAE: experimental torsional split ting, v0: centre frequency, < 5hfs: difference between calculated and experimental hfs splitting, < 5: difference between calculated and experimental torsional split ting, S0: difference between calculated and experimental centre frequency, *: used for the hfs analysis. and the angle between the internal rotation axis and the iner tia axis a. The results are given in Table 7 . The internal rotation axis of the synclinal form does not lie in a plane of the inertia axes. Two angles de scribe the position of the internal rotation axis with respect to the inertia axis. Although 37 transitions with A -E and partly with A -E* splittings were measured we had to assume Ia. The value of the anti periplanar form was assumed for the synclinal form. The results are given in Table 8 . To get the results of Tables 3 to 8 the complete list of lines has to be used.
In Table 9 we compare the internal rotation param eters of some propyl compounds in the torsional ground state. Propane, which is a molecule with two internal methyl rotors, possesses the highest barrier height V3. The two rotational isomers of butyronitrile surprisingly have the same barrier height V3 within the standard deviation. In agreement with this result, the two conformers of n-propyl fluoride also have nearly the same internal rotation potential V3. A comparison Table 8 . Internal rotation parameters of synclinal butyronitrile. Ix: moment of inertia of the methyl group. < (i,g): angle between the internal rotation axis i and the inertia axes g = a, b,c. The other signs are used in the same way as in Table 7 . Table 9 . Internal rotation parameters of some propyl compounds CH3CH2CH2X. Assumptions in square brackets, standard deviations in brackets. X = F X = F X = OH (antiperipl.) [19] (syclinal) [19] (trans) [20] -0. of n-propyl fluoride and butyronitrile shows that n-propyl fluoride has a distinctly lower barrier hight V3. The corresponding V3 potentials of the ethyl derivates are in inverse ratio to the poten tials of the propyl compounds, namely ethyl fluoride: V3 = 3.349kcal/mol [17] and ethyl nitrile: V3 = 3.176 kcal/mol [18] .
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